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ABSTRACT

Flight tests conducted to investigate reported un-
satisfactory engine operation in the F-86E airplane
disclosed that erratic fuel regulation was caused

by deficiencies in the oll gystem, A slight plumb-

. ing modification was evaluated and recommended as a

fix, Purther investigation of high oll consumption
and inadequate scavenging indicated that recognized
lubrication system problems can become critical on

the F=86F airplane because of its smaller oil tank,
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HEADQUARTERS
AIR FORCE FLIGHT TEST CENTER
EDWARDS AIR FORCE BASE
Ddwards, California

INVESTIGATION OF INGINE OFERATIONAL DEFICIENCIES

IN THE F-B68 AIRFLANE

A. PURPOSE:
l. This report rresents the results of a test program which was con-
ducted to investigate and correct unsatisfactory engine operation at altitude in
the 1'-863 airplﬂnep

B, SYNOPSIS OF TEST FROGRAM:

2., Introduction:

a. »In April 1952, various combat units reported that severe defi-
ciencies in engine operation wers being encountered at high altitude in the
P-86R alrplene. The reported difficulties included fallure to respond to throttle
novemente, flameouts, minor engine explosions, shroud ring seizures, low engine
speed, and fallures to obtain restarts after flameouts,

Y. In May 1952, Headquarters, Air Resesrch and Development Command,
suthorized the Air Force Flight Test Center to conduct the "P-8GE Extreme Altitude
Ferformance Test" to determine the causes of the unsatisfactory engine operation
and to develop suitable modifications for eliminating the difficulties.

3. Test History:

a. The first phase of the test was conducted on a normal F-86F air-
plane and engine., The objective of this phase was to dlscover and isolate pos-
sible engine malfunctions at altitudes above 40,000 feet. Twelve flights were
flown on two airplenes between 28 Mey end 30 June 1952. Data were recorded dur=-
ing various nansuvers and throttle manipulations at several altitudes and airspeeds,
using both MIL-P-5624A (JF-U4) and gasoline, but no unususl engine operation was
encountered,

b, On 27 June, a confersnce was held at the Fower Flant Laboratory,
Wright Alr Develojment Center, to disseminate all avallable information pertinent
to the test and to formulate a more extensive test rrogram, A review of the un-
satisfactory reports indicated considerable diversity in the difficulties en-
countered, but apperently a fuel regulation deficiency was responsidle for the
most serious malfunctions. Consequently, the following course of action was
Planneds Adjustments were to be made to the fuel regulator to induce flameouts at
high altitude; then experiments were to Ve conducted to determine a satisfactory
method of eliminating the flameout characteristics,
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Ce An F=86A airplsne was assigned for the second phase of the
test. Complete instrumentation was installed and the first flight was flown on
9 September 1952, The airplans was then out of commission several weeks awalting
a new canopy. Mesnwhile, an engine with a flameout history was recelved from
FEAP. This engine was installed in the airplane with as few changes as poseible,

and sufficient flights were made to determine the cause for the flameouts.

ds The normal engine was reinstelled in the airplane for coatinua-
tion of the test program. Agaln only one flight had been made when another
faulty engine was received from FEAF, The information which accompanied this en-
gine pointed to a different type of difficulty than had previously been reported:
power losses, associated with high oil consumption and loss of oil pressure, had
occurred after prolonged dives. Apparently the difficulty was pecullar to the
F-B86E airplsne, so an F-86E was substituted for the F-86A test airplane, Testing
on this vehicle extended from 18 December 1952 to 3 March 1953.

4, Test Results:

a. The exploratory tests conducted during the first phase dis-
closed no engine malfunction, and the test progrem planned for the F-36A alrplane
was interrupted before any results were obteluned.

b, Many discrepancies were found on the first engine returned from
FEAF, Several of these contributed to the unsatisfactory engine operation. Flame-
oute occurred almost every time an acceleration was gttempted on this engine at
eltitude, and compressor stalls occurred during ground operation, These character-
istics indicated the probability that the maximum fuel schedule was out of limits,
A bench check of the main fuel regulator verified that the acceleration fuel flow
was approximately 1108 to 140% of the maximum prescribed vsiue, Since this was
ample ceuse for the flameouts and the general conditlon of the engine made it un-
safe for flight, no further tests were made on this engine.

Co With the second faulty engine in the F-86E airplane, a power
loss inveriably occurred during prolonged climbe, Zach power loss was preceded by
a drop in oll jressure to zero. Oil consumption was excessive on each flight,
Experimente soon disclosed that the 01" tank was being emptied, resulting in air
instead of o0il being pumped into the maln fuel regulator, Consequently, the regu-~
letor output pressure dropped, snd since fuel pressure is proportional to the regu-
lator output pressure, a drop in engine speed followed. The power loss Jroblem was
solved eimply by changing the oil inlet line to the regulator to a different port
(formerly unused) which permitted the regulator to draw i1ts operating oil from its
own internal supply rather than directly from the oil inlet port., The alr pumped
into the regulator was allowed to escape through the oll return line, This fix
eliminated the power loss but did not affect the basic deficlency in the oll system,

d. Further investigation of the excessive oil consumption and the
enptying of the oil tank soon discloeed that the turbine frame was defective, The
mounting surface for the Fo, U bearing air-oil seal was warped, which caused the
seal to wear out-oferound, resulting in excessive clearance. Alr flow past the
seal caused a pressure duild-up inslde the frame which forced oll vapor out the
vents. Also, there was an extensive crack around the turbine frame inner weld just
forward of the No. 4 bearirg housing which permitted additional air flow across
the No. U dearing sump. This condition arparently caused excessive foaming of the
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oll and resulted in oil starvation at the sGavenge yump inlet. After the turbine
frame was replaced it was impossible to induce zerc oil jressure during flight,
although oll consumption was etill excessive when an over-size besring seal was
used,

C. CONCLUSIONS:

He The bdlowouts encountered with the firat faulty englne wers caused
by the altitude fuel schsdule being considerably higher than the maximum limit,
The numerous other discrepancies found on the engine and its poor condition in
general contributed to its unsatisfactory performance, It is unlikely that this
engine was representative of the F~86E engines in the combat theater; if it was,
malntenance and inspection standards are not what they should be.

6. The power loss problem encountered on the second engine was caused
by the pumping of alr into the fuel regulator case because of a deficiency in the
01] system; the combination of improper scavenging and the limited capecity of
the tank in the F-86% airplane, A simple plumbing change at the fuel regulator
eliminated the mdverse effect caused by forcing air into the regulator, The
Poor aft sectlon scavenging was caused by the cracked aft frame. PThe excessive
oil consumption resulted from the over-size ¥o. 4 bVearing seal which wore out
rapldly because of the warped aft frame.

) To Since cracked turbine frames are not unusual, the type of diffioculty
encountered with the second engine could account for a number of the reported mal-
functions, The 5.7 gallon oil tank capacity of the F-8GA airplane, compared to
the 3,5 gallon oapacity of the F-86B tank, would explain why the difficulty vas
peculiar to the ¥-86% airplane,

Do RECOMMENDATICNS!:

8. It was recommended that the fuel regulator plumbing change bde in-
corporated on F-86E engines to prevent erratic fuel regulation or power 1oss
caused by depletion of the oll supply, Steps have been taken to effect this

change.

9. XExcessive engine oil consumption should be correoted by the normal
repair or overhanl procedures,
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I.

AYFENDIX I

TRST HISTORY:

A. The Air Force Flight Test Center conducted the "F-86E Extreme Alti-
tude Performance Test" to determine the causes of and to develop sultable fixes
for unsatisfactory high altitude engine operation in the F-8CE airplese. The
following table presents a condensed history of the test:

Fhase Mlight
XNo. Date Alrplane Engine Time
e = ]
1 26 May 52 Test Request and Authorization received from ARDC.
1 28 Mey 52 | F-BOE $51-2849 JU7-GE-13 $OU6TY3 1:00
29 May to
1 11 Jun 52 Engine $067606 Installed.
12 Jun to ]
1 30 Jun 52 | F-86E #51-2848 J47-GE~13 #067606 12:15
1 Jul to Meeting at WAIC to discuss test and plan future program,
2 31l Jul H2 Specific alrplane assigned. Awalting arrival of airplanse,.
After delay at WADC for maintenance, F—8bA airrlene, $i(-
1 Avg to 616, arrived on 6 Aug. Instrumentation installed between
2 8 Sep 52 ] Aug snd & Sep H2.
2 g Sep K2 | F-86A #u7-616 JL47-GE-13 #04630k 00:50
Alrplane cut of commission avalting new canopy. Feulty
10 Sep to engine shipped from Koree was mls-~sent to Tinker AF Base
2 1 Oct 52 thence to Norton AF Base. _
Faulty engine $OU27bl arrived at AFFIC on 2 October,
2 Oct to Numerous dlscrepancies on engine had to be corrected be-
3 h Nov 52 fore it could be flown.
6 Nov to
3 20 Nov 52 | F-BOA §47-016 J47~GE-13 $#0U2764 8325
20 Nov to Engine #0UE30Y4 installed in sirplsne. Airplene mainten-
2 14 Dec 52 ance work required.
2 15 Dec 52 | F-B6A $L7-616 JU47-CE~13 $0LH30L 1:20
16 Dec to
Y 17 Dec K2 Second engine from Korea installed in F-86E airplane.
18 Dec 52
4 26 Jan 53 | F-86E $51-2849 JU7-GE-13 #0k2042 101 25

MIRUDIX I
1
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Fhase Might
No. Date Airplane Bgine Time

27 Jan to Engine $#042042 removed for inspection.

)} 30 Jan 53 Normal engine installed.
31 Jan to
4 5 Feb 53 | F-86E $#51-2849 JU7-GE-13 $OUE9L8 3225
6 Fed to
4 12 Fed 53 Engine 042042 inspected and reinstalled,

13 Fed ¢
4 g Mar 23 7-86E #51—28&2 I JhZ-GIhlg #oko0h2 ;suo

Il., DISCUSSION OF TEST:

A. FIRST IHASE:
l. Objective:

a. Exploratory flights were made in an effort to locate an
¥-86E airplane which exhibited unsatisfactory engine characteristice similar to
those reported by combat units,

2+ Apparatus:

a. Two test support -airplanes were used for the preliminary
flights, F-86B airplane §/N 51-2849, with JU47-GE-13 engine S/N OU6T43, was used
for one flight; F-86X airplane S/N 51-28u8, with JU7-GE-13 engine S/N 067606, was
used for eleven flights., The latter engine had previously been removed from
flight status for an investigation because of reported fuel pressure fluctuations
and engine speed variations at an altitude of 42,000 feet.

3. Frocedure and Results;

a. Frior to installation of engine 5/N 067606, the fuel system
components which might have been responsible for the fuel fluctuations were tested
on the flow bench, Two discrepancies were found: fuel flow through the flow
divider was slightly higher than allowable under conditions corresponding to high
altitude operation, and the fuel flow control valve chattered at high pressures,
These units were reinstalled on the engine without change,

b. Static engine runs were made prior to flight to obtain a

calibration of throttle position versus engine speed; thus, the engine speeds ob-
tained at given throttle settings during flight could Ve correlated with ground
run data,

AFYENDIX 1
2
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¢, Flights were planned %o simulate the conditions under which
reported malfunctions had occurred. Throughout each flight the pilot reported
data via radio to a recorder on the ground, Data were recorded during the
followlings

(1) Climbs at maximum rate at full throttle,
(2) OClizhe at 97% engine speed.

(3) Level flight at various throttle settings at 2000 foot
. altitude increments from 40,000 to 48,000 feet.

(4) Turne at various speeds and bank angles at altitudes
above 40,000 feet.

(5) Yositive and negative acceleration maneuvers,
(6) Dives at various engine speeds and alrspeeds,

(7) Normel and abrupt engine decelerations at altitudes
ebove 40,000 feet.

(8) Incremental and full throttle~burst engine accelera-
tions,

d., Both the maln and emergency fuel systems were used., MIL-F=-
5624a (JP=4) fuel was used on all except onme flight with gasoline,

e. In general the results were negative. Fuel pressure fluctua-
tions ranging from 2 pel to 10 psi, and rarely up to 15 psi amplitude were en-
countered intermittently during the test rrogram. Although the maximum fluctua-
tions were greater than normal, they were not significant. No flameout tendencies
were encountered and engine operation was normal in all other respects.

4, Conclusions:

s, It was concluded that a very extensive program would probably
be required to isclate an engine which exhibited the desired symptoms, A more
direct program was planned in which arbigsrary malfunctione would be corrected dy
various methods.

B, SEGW'D PHASES
1. Objective:
a, In order to expedite the test, adjustments were to be made to
the main fuel regulator to induce blowouts at high altitude, Experiments were

then to be made with several proposed fixes to develop the most suitadle method of
eliminating the dlowout characteristics,

APPINDIX I
b
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2. Apparatus:

a, The F-86A airplane S/N 47-616, with J47-GE-13 engine S/N
046304, was assigned for this phase of the test. Sufficient instrumentation was
installed on .he engine to permit accurate analyses of engine operation during
flight., Data were recorded by means of & camera and rhotopanel instnlled in the
nose section of the airplane.

3e ¥rocedure and Resultss

a. Normal engine baseline data were to bde accumlated first,
Thea fuel scheduling was tc be modified to cause acceleration blowouts at high
altitude. Varlous methods of eliminating the blowouts were then to be tested,

b. Only two baseline flights were completed since the arrivel
of $wo faulty engines from the combat theater caused the test program to be
altered.

Y4, Conclusions:
a, No significant data were obtalned during this phuse.
C. THIRD FHASE:

1. ObJjectives

as 4n engine which had been returned from the combat theater
because of blowout difficulty was to be tested to determine and eliminate the
cause of the blowouts. Other assoclated engine discrepancies were also to be
investigated,

2. Apparatus?

a. The faulty JU7-GE-13 engine, S/K O42764, was installed in
the F-86A airplane S/N 47-616. To avoid the possibility of affecting the blow-
out characteristice the engine was altered as little as possible and no special
instrumentatlon was provided for the early flights. Later the same instrumenta-
tion used for the second phace was installed.

3« Frocedure and Resul¢s:

a, The engine was first to be tested exactly ae recelved,
However, an immediate inspection disclosed two discrepancies which had to .be
corrected. The turbine shroud ring was replaced because the old shroud ring
had particles of metal, apparently deposited in a molten state, on 1¢s inner sur-
face., Also, the connecting nut between the small slot fuel manifcld and the No,
7 nozzle was crcess-threaded to an extent that would have allowed a dangerous fuel
leak,

b. When the engine was shut down after en initial ten-minute
ground run, a large quantity of emoke emerged from the combustion chamber area.
It wae noticed that molten metal had accumulated in the vent holes on each side
of the turbine frame, The engine was removed from the airplane for further in-
spection end 1t was found that a portion of the No., U bearing air-oil seal had

n-ngxx I

et e T e B - B . .

‘ .

[ ]

ey HS— nmt

s mpenapen s



AP Technical Report No, AFFIC 53-17

melted away and the bearing rollers and race bore a number of bright loangitudinal
stresks, (These discrepsncies sre illustrated in Figures 1 through 3.) The tur-

bine frame section had to be replaced since 1t was contaminated with metal particles,
The aft oil system was flushed. Upon removal of the combustion chambers it was dis-

covered that the inner cross-fire tubes between the No:. 2 and No. 3 combustion
chambers were missing, The discrepancies were corrected and the englne was reas-
sembled and run in the test cell, Oompressor stalls were encountered on burst ac-
celerations from 70% and 50% engine speeds, Oil consumption was approximately 4%
pounds per hour,

c. The englne was reinstalled in the airplane, On the first
run several compressor stzlls were encountered durlng attempted accelerations, end
on shutdown smoke came from the turbine frame bresther line. The aft section of
the engine was removed for another inspection of the No. U4 bearing seal, The No.
2 Yearing seal and af't scavenge yump were also checked. Although no discrepancies
were found this time, 1t was decided that the turbine frame should be replaced be-~
cause of excessive oll consumption. Meanwhile the cll cooler was checked, and 1t
was found that the oll temperature control wvalve was faulty, All oll by-passed
the cooler even with an oll temperature as high as 1U0°F, A new thermostatic
valve assembly was installed,

de During the subsequent test cell run engine vibration in the
horizontal plane at the forward frame ranged from ,0035 to ,0046 inches amplitude.
0il pressure went as high as 34 psi., Another compressor stall occurred when a
burst acceleration was attempted from 60f engine speed. The compressor, forward
bearing, and accessory gesr section were inspected. The oll jet for the accessory
drive pinion gear was plugged, accounting for the high o0il pressure, There was
evidence that the compressor rotor assembly aft of the tenth sitage wheel had
slipped radlally relative to the section forward of the tenth stage, The amount
of elippage was approximately 1/8 inch measured on the circumference of the spacer
ring. BSince it represented no hazard, this discrepancy was not corrected., The
engine wag reassembled for another cell run, 01l p;ressure was normal but engine
vidration wae unchanged.

e, JFlight testing commenced. On the first two flights climbs
wvere made at 97% and full engine speeds, followed by maneuvers and cautlious
throttle manipulations above 40,000 feet. On the third flight a blowout occurred
on an attempted normal engine acceleration at 40,000 feet. On the next flight an-
other blowout occurred on a normal throttle advance from approximately 85% engine
speed, Because of the critical condition of the engine and the desire to obtain
as much data as possidble without altering the engine, no merial restarts were at-

f. The main fuel regulator and the fuel flow divider were re-
moved and bench tested, The flow divider was satisfactory, but the regulator
altitude schedule was above the maximum limit throughout the entire operating
range as followe: ‘

AFFENDIX 1



e A I A S K

-------

AP Technical Reyort No. AFFIC 53-17

Varisdle Control 0il (V.C.0.) Fressure

Reg. Sensing Limite
Fressure Max, Min, Actual
15 ,;sla 46,2 psig 42 psig 59 psig
0 psia 71,7 psig 6l psig peig
5 psia 111,0 paig 100 psig 141 peig
60 psia 160,0 peig 142 psig 187 psig
90 psia 251.0 psig 222.5 psig 267 pelg

The regulator msnual schedule was also well above the maximum limit, The regu-
lator, VS-2-6900-G6 S/N 520A 1378, was returned to the General Electric Oompany
for furthsr investigation, and & serviceable regulator was installed oan the en-
&ine,

g€+ Four additional flights were made with engine §/N 042764,
using the new fuel regulator, and no flameouts could be obtained, ZThe rllot re-
ported increasing engine vibration on each flight. Since nothing further could
be galned dy continued testing on this engine, it was replaced by engine S/n
0L6304 to continue with the original program.

4, Conclusions:

8s The erroneous altitude fuel schedule was responsible for
the high al.itude blowouts and the compressor stalls, The numerous other dis-
c¢repancles found on the engine contributed tn its general unsatisfactory opera-
tion,

D, TOURTH FHASE:
1. Objective:

a. The cause of power losses at altitude experienced with en~
glue §/N 042042 was to be determined, and a suitable method of eliminating the
diacrepancy was to bas developed,

2., Apparatus

a. The JL47-GE-13 engine 5/N 042042, the second faulty engine
received from the combat theater, was tested in the F-86E airplene 8/N 51-2849,
At first no speciel instrumentation was installed, dut-after-it'was determined

-----

that ' thé pover loss was associated with a discrepancy in the oll system, instru-
mentation was installed to measure the following:

(1) Fuel regulator case oil temperature,
(2) 041 level in tank.

(3) Aft oil scevenge pump discharge pressure,
(4) Turbine freme breather line presaure,

APPNISJII b4
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3. Frocedure and Resul?ts:

a. First, several flights were made to determine the conditione
under which power loss occurred, During & full throttle climb on the Ffirst flight,
engine oil pressure dropped to zero at 30,000 feet, Retarding the throttle re~
stored the oil pressure, This gycle was repeated several times, and it was ob-
served that engine spesd fluctuated with the erratic oil pressure. On the next
few flights it was determined that any prolonged climd would cause the oll pressure
to drop to zero. The steeper the climb, the sooner the condition occurred, If
the oil pressure was not restored immediately by leveling out or retarding the
throttle, a sharp drop in engine speed followed. If nc action was taken to restore
the oil pressure it usually would return within 25 seconds, accompanied by a surge
in engine speed. The zero oil pressure was induced also by imposing negative "g"
loads on the airplane, but these conditions were normally of such short duration
that fuel regulation was not affected. 0il consumption ranged from u} to 6 quarts
per hour,

b. The complete loss of o0ll pressure suggested the probabllity
that the oil tank was being emptied, causing the lube pump to pump air intoc the
fuel regulator, It was suspected that this caused a drop in regulator output pres-
sure wvhich resulted in a corresponding drop in fuel pressure and engine speed. A
mock-up of the system was tested on the flow bench to corroborate this theory., It
was found that the regulator was not affected by shutting off the inlet oil, dut
injection of alr into the o0il inlet line caused a drop in regulator output pressure,
A study of the regulator showed that the control oil pump in the regulator nor-
mally draws oil directly from the inlet line., By changing the oll inlet to the
port (normally unused) directly above the V.7.0. port, any air pumped into the
regulator case wa® allowed to escape through the adjacent o0ll return port on top
of the regulator case, The regulator then continued to operate normally on its
case 0il supply. There was the possibility that thie configuration might not
afford sufficient changing of the oil to ﬁrevent overheating of the regulator, but
this was found to be no problem, Figure 4 illustrates the modification.

¢e To incorporate the regulator plumbing change on the engine it
vas necessary to remove one of the upper support channels from the power take-off
ring essembly to provide clearance for the new line, A thermocouple was installed
to measure the regulator oll temperature,

do On subsequent flights no power loss was encountered, although
the 01l prescure still dropped to zero durlng climbs just as 1t had done previous-
ly. The zero oll pressure was maintained for periocds as long as 80 seconds, and

- engine speed-remalned gteady.” The maxirum regulator oil temperature recorded was

58°C,

e. After the power loss problem was eliminated, attention was
focused on an investigation of the oil pressure loss and the excessive o0il consunp-
tion, Catch cans were installed in the oil tank vent line and the turbine frame
breather line, The maximum quantity of oll caught in the breather line can was
approximately three quarts; none was caught in the cther can, After most of the
flights there was a large amount of o0il inside the fusclege, It was determined
that part of the oll wes leeking from the drain valve in the o1l inlet line at

AFFENDIX 1
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No. 2 island on the engine. Apparently the s)ring loaded valve opened during
maneuvers or when the oil pump was creating a negative pressure in the line because
the tank was empty. The valve was replaced with a plug for the remainder of the
test, There was also evidence on the early flights that an exceselve amount of oil
was escaping through the No. 2 bearing vente on each side of the engine,

f. W¥When instrumentation wae installed it was found that the tur-
bine frame breather line pressurs was slightly positive with respect tc the .wblent
jressure, When adjustments of the aspirator line did not improve the condition, an
F-86F type ejector pump utilizing engine compressed air for the primary air was in-
stalled in the breather line. Only a slight imprrovement in breather pressure was
noted, but the amount of 01l lost through the No. 2 bearing vents was apparently re-
duced, Upon first reaching full engine speed, the breather differential pressure
was normal (approximately ~6 in. Ho0), dut after a few minutes of operation it de-
came positive, Just after take-off under high ram conditions the differential
reached a maximum of +6 in, H)0, then graduslly decreased during the climdb to ap-
proximately =l in H-0.at 40,000 feet, During push-overs the differential Decame
negative momentarily,” then remained near zero during dives. A float instelled in
the oil tank indicated by a light in the cockpit that the tank was being emptied
during climbs. Replacement of the aft oil scevenge pump was ineffective,

€ V¥When the engine was removed for an inspection, another engine
was installed for four flights., Zero oil pressure could not be induced on this
engine except during negative "g" maneuvers, Turbine frame breather rressure was
between -2 and =8 in. B30 at all times, 011 consumption was less than one quart
per hour,

h, During the inspection of engine S/N (42042 the dimeneions of
both the air and oil seals for No. U4 bearing were found to be out of limits, It
was algo observed that the mounting surfece for the seal wse not flat, which
caused the seal to be warped upon installation, resulting in wear on one edge of
the seal. Since further data were desired on the problem, the seal was not

chﬂncedn

i, On the theory that the oll was not belng rroperly scavernged
because it was belng trapred away from the scavenge pump inlet during climbs, two
7/16—1nch dismeter holes ‘- re drilled in the heat shield support cone Just for-
vard of the No, 4 bearing (Ref. Fig. 5). This fix proved completely ineffective.
Next, a new No. 4 bearing seal was installed; this also was ineffective, After
one flight the new seal was out of limits as follows:

Measurements Limi¢e

Vertical Horizontal Min, Hax.
041 Seal |
(Before Removal)

6,636 1in. 6,641 in, 6.634 in, 6.636 in.
(After Removal)

6.638 4n, 6,640 1n, - - - -

A!’I'ﬂls’lx I
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Measursments Linits
Yertical Horizontal lﬂ.n. Mex.
Alr Seal
(Before Renoval)
10.760 10.770 10.759 10,762
(After Remval)
.- 10,780 10,759 10,762

J. Next, several flights were made with a new turbine frame in-
stalled on the engine. Operation was normal in every respect. 01l coasumption

was about one pint per hour. Two flights were made with the 01l supply reduced

six quarts, and operation waes still satisfactory. The last flights were made

with the original bearing seal installed; oil consumption was approximately five

quarts per hour, but operation was otherwise satisfactory. Comparative data.

g‘btained during cnmbs w:‘.th the various configurations are presented in Figures
and 7.

k., Inspection of the original turbine frame disclosed extensive
cracks in the inner circumferential weld just forward of the No. 4 bearing hous-
ing (Ref, Fig., 5). Apparently, air flow through these cracks prevented the oil
from reaching the aft scavenge pump inlet. During climbs, when most of the oll
would normally flow toward the aft inlet thls bdlocking effect at the aft inlet
ultinately caused the o0il tank to be emptied.

4, Oonclusions:

a. The power loes phenomenon was caused by air being pumped
into the fuel regulator as a result of inadequate 0il scavenging and the limited
0il supply in the F-86E airplane, The cracked turbine frame was directly re-
sponsible for the poor olil scavenglng,.

b, The high oil consumption resulted from an over-size air-oil
seal at No. ¥ bearing, which allowed a pressure build-up ineide the freme., iew
seals were cut out rapidly because the seal mounting surface on the frame was
warped. '
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AR FORCE BASE OHIO

FEB 19 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

,_\,_,5 (b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

(c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

Of/)/’%&/’w&@——/

LEZORA U. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:

1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

cc:
HQ AFMC/HO (Dr. William Elliott)




DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

DEC 19 200;
MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX
SUBJECT:  Security and Policy Review, AFMC 01-275

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI 35-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

ES A. Mﬁé‘fv‘>

ecurity and Policy Review
Office of Public Affairs

Attachment;
Your Ltr 18 November 2001
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18 December 2001

MEMORANDUM FOR: HQ AFMC/PAX

Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

‘1. Please conduct public releasability reviews for the following attached Defense

Technical Information Center (DTIC) reports:

a.

Emergency Fuel Selector Valve Test on the J47-GE-27 Engine as Installed on F-
86F Aircraft, January 1955; DTIC No. AD- 056 013.

Phase II Performance and Serviceability Tests of the F-86F Airplane USAF No.
51-13506 with Pre-Turbine Modifications, June 1954; DTIC No. AD- 037 710.

J-47 Jet Engine Compressor Failures, 7 April 1952; DTIC No. AD- 039 818.

Evaluation of Aircraft Armament Installation (F-86F with 206 RK Guns) Project
Gun-Val, February 1955; DTIC No. AD- 056 763.

A Stildy of Serviced-]mposed Maneuvers of Four Jet Fighter Airplanes in Relation

to Their Handling Qualities and Calculated Dynamic Characteristics, 15 August
1955; DTIC No. AD- 068 899.

Fuel Booster Pump, 6 February 1953; DTIC No. AD- 007 226.

Flight Investigation of Stability Fix for F-86F Aircraft, 8 September 1953; DTIC
No. AD- 032 259.

Investigation of Engine Operational Deficiencies in the F-86F Airplane, June
1953; DTIC No. AD- 015 749.

Operational Suitability Test of the T-160 20mm Gun Installation in F-86F-2
Aircraft, 29 April 1954; DTIC No. AD- 031 528.

Engineering Evaluation of Type T 160 Gun and Installation in F 86 Aircraft,
September 1953; DTIC No. AD- 019 809.
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k. Airplane and Engine Responses to Abrupt Throttle Steps as Determined from

Flight Tests of Eight Jet-Propelled Airplanes, September 1959; DTIC No. AD-
225 780.

1. Improved F-86F: Combat Developed, 28 January 1953; DTIC No. AD- 003 153.

m. Flight Test Progress Report No. 19 for Week Ending February 27, 1953 for

Model F-86F Airplane NAA Model No. NA-191, 5 March 1953; DTIC No. AD-
006 806.

2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

o o
HN D. WEBER
Command Historian

13 Attachments:

DTIC No. AD- 056 013
DTIC No. AD-037 710
DTIC No. AD- 039 818
DTIC No. AD- 056 763
DTIC No. AD- 068 899
DTIC No. AD- 007 226
DTIC No. AD- 032 259
DTIC No. AD- 015 749
DTIC No. AD- 031 528
DTIC No. AD- 019 809
DTIC No. AD- 225 780
. DTIC No. AD- 003 153
m. DTIC No. AD- 006 806
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